The purpose of this study was to establish a method using FTIR to evaluate the polymerization characteristics of UDMA-based resins. Since these differences could be due to the difference in the area measured, this FTIR estimation method of residual monomers in cured resins using the NH absorbance peak as an internal standard could be an appropriate method when the resin monomer does not contain aromatic compounds.
The purpose of this study was to establish a method using FTIR to evaluate the polymerization characteristics of UDMA-based resins.
Three kinds of experimental UDMA-based resins were prepared with various molar fractions. IR spectra of the cured film specimens were measured with FTIR before and after extracting residual monomer from each specimen by MeOH. From the IR spectra, the changes in the number of double bonds were measured, with the NH absorbance peak as an internal standard, and the amounts of residual monomers (RM) were calculated.
The MeOH-immersed specimens were analyzed by HPLC. The RM measured by FTIR were compared with those measured by HPLC. The RM measured by HPLC were more than those by FTIR.
Since these differences could be due to the difference in the area measured, this FTIR estimation method of residual monomers in cured resins using the NH absorbance peak as an internal standard could be an appropriate method when the resin monomer does not contain aromatic compounds.
INTRODUCTION
Most commercially available composite resins are BisGMA/TEGDMA-based. The authors have already established a method to evaluate the polymerization characteristics of these resins by Fourier transformed infrared spectrometer (FTIR)1). In this method, the changes in the number of double bonds are measured using the aromatic absorbance peak as an internal standard.
The amounts of residual monomer (RM) are measured by high performance liquid chromatography (HPLC)2,3). The degree of conversion (DC) is measured by infrared spectroscopy4-12) or differential scanning calorimetry (DSC)13-15) The cross-linked network structure cannot be evaluated from either the RM values or DC values. In addition, the methods by HPLC or DSC cannot evaluate the RM or DC of a whole specimen. Light-cured materials have a threedimensional distribution of polymerization characteristics, since polymerization of light-cured resin depends upon the degree of light intensity. HPLC and DSC cannot evaluate these distributions.
Our method using FTIR can evaluate these distributions and the cross-linked structure on BisGMA-TEGDMA resins1).
Laboratory-cured composites for crown and bridge are mainly based on a TEGDMA/UDMA monomer16). Recently, the application of UDMA-based resins to restorative materials has increased17). Most of these resins do not contain aromatic moieties in their structure, and a method using FTIR for evaluating the using the peak at 1608cm-1 as an internal standard b: using the peak at 3373cm-1 as an internal standard *: no significant difference from the value by HPLC (P<0 .01) **: no significant difference from the value by HPLC (P<0 .05) Table 3 Comparison of the amounts of residual monomer (%) measured by FTIR with those by HPLC on UDMA/BisMPEPP2.6E resins a: using the peak at 1608cm-1 as an internal standard b: using the peak at 3373cm-1 as an internal standard *: no significant difference from the value by HPLC (P<0 .01) **: no significant difference from the value b y HPLC (P<0.05) UDMA/BisMPEPP2 .6E=2/8, 4/6 and 6/4 (at P<0.01). In general, the amounts of residual monomer measured by HPLC were more than those by FTIR.
The amounts of residual monomer measured using the NH peak or the aromatic peak were compared by Student's t-test at P<0.05. There was no significant difference except for UDMA/BisMPEPP2,6E=8/2, UDMA/BisGMA=4/6 and 2/8.
DISCUSSION
The amounts of residual monomer in cured resin were measured by HPLC. 
